Glucose regulation of growth hormone receptors in primary cultured rat hepatocytes.
The effects of nutritional factors on the regulation of GH receptors were studied by measuring the specific binding of 125I-human GH to rat hepatocytes cultured in various media. The binding of labeled GH to primary cultured hepatocytes decreased during culture, the extent of the decrease depending on the culture medium. The decreases of GH binding during culture in glucose-poor media (i.e. Williams' medium E, Dulbecco's modified minimum essential medium, and McCoy 5A medium) were significantly more than that in glucose-rich Waymouth's medium MB 752/1 (Waymouth's). In glucose-poor media supplemented with glucose, the extent of decrease of GH binding was comparable to that in Waymouth's. Other hexoses such as D-fructose and D-mannose also significantly reduced the decrease in GH binding. Scatchard plot analysis showed that the effect of glucose in preventing decrease of GH binding was due to change in the number of binding sites without significant change in their affinity. The effect of glucose was additive with that of dexamethasone, which induces GH receptors. Cycloheximide caused almost complete loss of GH binding by cells cultured in the presence of glucose. 2-Deoxyglucose reduced the effect of glucose, but did not affect that of dexamethasone. These results show that glucose counteracts decrease of GH binding sites during culture and suggest that it affects de novo synthesis of GH receptors, presumably through glycosylation of a certain protein that regulates GH receptor gene expression (new protein synthesis). The mechanism of the effect of glucose on induction of GH receptors seems to be different from that of dexamethasone.